Theorem.
Every chain in a free Boolean algebra is countable.
Proof. Let T he a set of cardinality a and let M he the set of all functions on T with values 0 or 1. For each tET let Dt = {fEM: /00 = l}. The algebra F generated by the sets Dt is the free Boolean algebra with a free generators. Now suppose C is an uncountable chain in F. We may assume 0£jEC. For each member x of C there is a finite subset A of T such that x is in the subalgebra generated by {Dt: tEA}. Therefore there exist distinct subsets Ai, ■ ■ ■ , Ar of A such that
Thus to each member of C we can associate a pair (w, r) of positive integers, where n is the cardinality of A, and r is the number of subsets Ai. Since C is uncountable there will certainly be distinct members x and y of C associated with the same pair (m, r). 
